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DETAILED ACTION 



Continued Examination Under 37 CFR LI 14 
1 . A request for continued examination under 37 CFR 1.114, including the fee set forth 

in 37 CFR 1 . 17(e), was filed in this application after final rejection. Since this 
appHcation is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 2/27/06 
has been entered. 

Response to Amendment 

The amendments to Claims 1, 3 in the submission dated 2/27/06 are acknowledged 
and accepted. 

The addition of Claim 9 in the submission dated 2/27/06 is acknowledged and 
accepted. 



2. 



3. 



Response to Arguments 

4. The Applicants' arguments filed 2/27/06 have been ftiUy considered but they are not 

persuasive. 

5. The Applicants argue that, with respect to newly amended Claim 1, as well as Claims 
2-6 which depend on Claim 1, the combined teachings of Fan and Tehrani fail to teach or 
reasonably suggest a MEMS-based one-piece reflector, and instead disclose or teach a 
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piezoelectric type reflector. The Examiner respectfully disagrees. In particular, it is 
noted that how a MEMS-based device is actuated does not determine whether the device 
itself is a MEMS device. It is quite well known in the art that such MEMS device may be 
actuated by various techniques, e.g. electrostatic, thermal, magnetic, as well as 
piezoelectric. See for example Figure 3 of U.S. Patent Application Publication US 
2003/0133477 Al to Lin, which specifically discloses a piezoelectrically-actuated MEMS 
device of a type similar to that of the invention. In addition, just as Applicants' own 
tunable filter comprises various multiple layers on a substrate (See for example Page 4, 
line 9-Page 5, line 10; Figures 1-3 of Applicants' own disclosure) which, as a whole, is 
taken to be a single piece. Fan utilizes various multiple layers on a substrate (See for 
example Figures 2, 4 of Fan) which, as a whole, the Examiner has taken to be a single 
piece. 

6. The Applicants additionally argue that, with respect to newly amended Claim 1 , as 

well as Claims 2-6 which depend on Claim 1, the combined teachings of Fan and Tehrani 
fail to teach or reasonably suggest the resonance cavity defined between the curved lens 
and the second coUimator determining a resonance fi-equency. The Examiner respectfully 
disagrees. It is noted that one cannot show nonobviousness by attacking references 
individually where the rejections are based on combinations of references. See In re 
Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 
231 USPQ 375 (Fed. Cir. 1986). In the instant case, Fan explicitly discloses that the 
resonance cavity for the disclosed tunable filter is located between the two reflectors, i.e. 
18, 19 in Figure 2, 18', 19' in Figure 4 of Fan, which is necessarily the case for Fabry- 
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Perot type resonance cavities (See also Paragraphs 0006-001 1 of U.S. Patent Application 
Publication US 2004/0075845 Al to Chang, which provides a discussion of the optical 
characteristics of Fabry-Perot cavities). Tehrani was cited to evidence that the ends of 
the optical fibers may include a collimator to coUimate the diverging Ught exiting the end 
of the optical fibers or focus the light incident onto the end of the optical fibers. The 
combined teachings of Fan and Tehrani suggest to one of ordinary skill that one of the 
reflectors may be located on a collimator on the end of an optical fiber, such that the 
resonance cavity may be defined between the curved MEMS reflector and the reflector 
on a collimator on the end of an optical fiber. 

7. Further, the Applicants argue that, with respect to Claim 1, as well as Claims 2-6 
which depend on Claim 1, the combined teachings of Fan and Tehrani fail to teach or 
reasonably suggest the first collimator carrying an optical input signal and the second 
collimator carrying an optical output signal. The Examiner respectfully disagrees. In 
response to appHcant's argument that the references fail to show certain features of 
appUcant's invention, it is noted that the features upon which applicant relies (i.e., the 
first collimator carrying an optical input signal and the second collimator carrying an 
optical output signal) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into 
the claims. See In re Van Gems, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

8. Finally, the Applicants argue that, with respect to Claim 6, the combined teachings of 
Fan, Tehrani, and Huang fail to teach or reasonably suggest an anti-reflection layer 
coated on the end of the first collimator. The Examiner respectfully disagrees. Again, 
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one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck <&: Co,, 800 R2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). In the instant case, Figures 2 and 4 of Fan were cited to evidence that a reflector 
forming the resonance cavity may be placed on the end of the optical fiber. Tehrani was 
cited to evidence that the ends of the optical fibers may include collimators for 
coUimating/focusing light from/to the ends of the optical fibers. Finally, Huang was cited 
to evidence that the end of an optical fiber may additionally include an anti-reflective 
film to reduce or eliminate unwanted back reflections. 

9. Claims 1-6, 9 are now rejected as follows. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this titie, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 1, 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fan 
(U.S. Patent No. 6807342), of record, in view of Tehrani (U.S. Patent No. 5430574), of 
record. 

Fan discloses a tunable filter (See Abstract; Figures 2, 4; col. 2, line 13 -col. 3, line 17) 
with a wide free spectral range, comprising a first optical fiber (See for example 24 in 
Figure 2, 24' in Figure 4); a second optical fiber (See for example 22 in Figure 2, 22' in 
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Figure 4) with one end opposed to the first optical fiber, wherein a high reflectivity layer 
(See for example 19 in Figure 2, 19' in Figure 4) is coated on the end of the second 
optical fiber (See for example 19' in Figure 4); and a MEMS-based one-piece reflector 
(See for example 12, 13, 14, 16, 18, spacer between 16 and 13 in Figure 2; 13, 14, 18', 
spacer and groxmded layer in Figure 4; wherein all of these layers have been taken, as a 
whole, to be a single piece) interposed between the first optical fiber and the second 
optical fiber, the reflector comprising a base (See for example 16 in Figure 2), an aperture 
(See central portion of layer 16) defined in the base, and a multilayered film (See 12, 18 
in Figure 2) with high reflection capability formed on the base and extending over the 
aperture, wherein the multilayer film extending over the aperture serves as a curved lens 
(See Figures 2, 6), and a resonance cavity is defined between the curved lens and the 
second collimator to determine a resonance frequency (See 18, 19 in Figure 2, 18', 19' in 
Figure 4; wherein the resonance fi-equency for a Fabry-Perot resonance cavity is 
necessarily as disclosed as Equation 1 (See col 4) in Fan). Fan further discloses the 
multilayered film formed with alternate layers of GaAs and AlAs or alternate layers of 
Ti02 and Si02 (See col. 2, Hues 22-65); the tunable fiher being an electrostatic actuated 
type filter (See col. 2, lines 22-65), and the MEMS-based one-piece reflector further 
comprising a dielectric layer and an electrode layer sequentially formed on the base, both 
the dielectric layer and the electrode layer having an opening corresponding to the 
aperture (See for example 13, 14 in Figure 2); and the first optical fiber having one end 
extending toward the second optical fiber (See for example 22, 24 in Figure 2; 22', 24' in 
Figure 4). Fan lacks the first and second optical fibers including collimators. However, 
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Tehrani teaches a tunable filter with a wide free spectral range (See for example Figures 
3-7), comprising a first collimator on a first optical fiber (See 14 in Figure 3); a second 
collimator on a second optical fiber and opposed to the first collimator (See 15 in Figure 
3); and a mirror (See 21 in Figure 3) interposed between the first and second collimators, 
with an appropriate tilt angle (It is noted that the surface of the mirror at the point of Hght 
incidence is tilted orthogonally to the propagation axis of the incident light) and a high 
reflectivity lens, such as a concave lens (It is noted that the mirror 21 provides a surface 
with a concave curvature which will also inherently provide a lensing/focusing function 
to the incident light reflected back from element 21 in Figure 3), whereby a resonance 
cavity is defined in a space between the mirror and the second collimator (See space 
between 21 and 22 in Figure 3). Thus, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have the first and second 
optical fibers of the tunable filter of Fan include collimators, as taught by Tehrani, for the 
purpose of mode matching and focusing the incident hght to reduce optical losses. 
12. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fan in view of 

Tehrani as applied to Claim 1 above, and further in view of Domash (U.S. Patent 
Application Publication US 2003/0072009 Al), of record 

Fan in view of Tehrani discloses the invention as set forth above in Claim 1, except 
for the tunable fiher being a heat actuated type filter. However, the use of heat-, 
piezoelectric-, and electrostatic-based actuators to adjust the Fabry-Perot reflector 
spacing to provide center wavelength tunability is well known and conventional in the 
art. For example, Domash et al. teaches a tunable thin film Fabry-Perot filter (See for 
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example 101 in Figure 1), wherein central wavelength tunability is provided for by the 
use of a heat conducting film resistor deposited onto the Fabry-Perot filter, the film 
resistor being connected to a ten^erature controller (See 102 in Figure 1; Figures 3-9; 
Paragraphs 0059-0068). Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have the tunable filter of Fan in view 
of Tehrani be a heat actuated type filter, as taught by Domash et al. for the purpose of 
providing rapid, repeatable, and wide shifts in the transmission wavelengths of the filter 
without use of moving parts. 
13. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fan in view of 
Tehrani as applied to Claim 1 above, and further in view of Huang (U.S. Patent No. 
6263128), of record. 

Fan in view of Tehrani discloses the invention as set forth above in Claim 1, except 
for an antireflection layer coated on the end of the first collimator. However, the use of 
antireflective coatings of surfaces of optical elements, such as collimators and lenses, are 
well known and standard practice in the art. For example, Huang teaches a particular 
embodiment of a Fabry-Perot etalon filter (see for example Figures 6-7), wherein the 
surfaces of one or both of the colUmators (See 71, 72 in Figure 7) may be coated with an 
antireflective film (See 77 in Figure 7). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have an 
antireflection layer be coated on the end of the first collimator, as taught by Huang, in the 
tunable filter of Fan in view of Tehrani, for the purposes of reducing optical noise due to 
unwanted back reflections in the incident signal. 
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14. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fan in view of 
Tehrani as applied to Claim 1 above, and further in view of Pedrotti et al. (F. L. Pedrotti, 
L. S. Pedrotti, 'Introduction to optics'. Prentice Hall, New Jersey, 1993, pp. 30-36.). 

Fan in view of Tehrani discloses the invention as set forth above in Claim 1. Fan in 
view of Tehrani additionally discloses the second fiber (See 22 in Figure 2; 22' in Figure 
4 of Fan) carrying an optical input signal to the tunable filter and the first fiber (See 24 in 
Figure 2; 24' in Figure 4 of Fan) carrying an optical output signal from the tunable fiker. 
Fan in view of Tehrani lacks the first fiber/coUimator carrying an optical input signal to 
the tunable filter and the second fiber/collimator carrying an optical output signal from 
the tunable filter. However, Pedrotti et al. teaches the well known law of reversibility or 
law of reciprocity (See specifically Section 3-3), which is based on Fermat's principle, 
wherein any ray of light in an optical system, if reversed in direction, will retrace the 
same path backward. Thus, based on this principle, if the first fiber (See 24 in Figure 2; 
24' in Figure 4 of Fan) carries an optical input signal to the tunable filter and the second 
fiber (See 22 in Figure 2; 22' in Figure 4 of Fan) carries an optical output signal from the 
tunable filter, it is expected that the optical paths through the tunable filter will be the 
same. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have the first fiber/collimator carry an optical input signal 
to the tunable fiUer and the second fiber/collimator carry an optical output signal from the 
tunable filter, as taught by Pedrotti et al., in the tunable filter of Fan in view of Tehrani, to 
allow for bi-directional light propagation in the tunable filter. 
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Conclusion 

15. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Amel C. Lavarias whose telephone number is 571-272- 
23 1 5. The examiner can normally be reached on M-F 9:30 AM - 6 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on 571-272-23 12. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubHshed 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EEC) at 866-217-9197 (toll-free). 




Amel C. Lavarias 
Patent Examiner 
Group Art Unit 2872 
5/2/06 



